»»» 



LAID-OPEN PATENT GAZETTE 



(11) Patent Application Laid-Open No. S55-33116 

(21) Patent Application No. S53-105580 

(22) Application date: August 31, 1978 
(43) Publication date: March 8, 1980 

(71) Applicant: Ricoh Co. Ltd. 

(72) Inventor: Yoshio KAWAJIRI 

SPECIFICATION 

1. Title of the Invention 

SHEET DETECTING METHOD 

2 . Claim 

A sheet detecting method characterized in that pressure sensitive 
conductive rubber is set by facing one side of a passing sheet in the 
middle of a sheet feed route of a sheet feeder, a conductive piece 
is set at the both sides of the sheet feed route by facing the surface 
of the pressure sensitive conductive rubber, applying pressure to the 
surface of the pressure sensitive conductive rubber by the conductive 
piece synchronously with the timing for detecting present or absence 
of a sheet, and detecting presence or absence of a sheet between the 
conductive piece and the pressure sensitive conductive rubber by 
detecting presence or absence of electrical continuity between the 
conductive piece and the pressure sensitive conductive rubber. 

3 . Detailed Description of the Invention 
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The present invention relates to a sheet detecting method for 
detecting presence or absence of a sheet in the middle of the sheet 
feed route of a sheet feeder such as a copying machine. 

A conventional sheet detecting method detects presence or absence 
of a sheet by setting^ a light source and a light sensor in the middle 
of a sheet feed route so as to be faced each other and shielding light 
flux from the light source to the light sensor by a passing sheet when 
the sheet passes between the light source and the light sensor. 

However, the above method has a disadvantage that it is impossible 
to detect presence or absence of a sheet because it depends on the 
light transmittance of the sheet when using a thin sheet having a large 
light transmittance or a transparent sheet or a sheet close to 
transparency . 

Moreover, because a detection circuit for determining presence 
or absence of a sheet by receiving a light source, a light sensor, 
a light source driving circuit , and an output of the light sensor are 
necessary, there is a disadvantage that its configuration is not simple 
and becomes expensive. 

Moreover, as another detection method, there is a method for 
detecting presence or absence of a sheet by using the rigidity of a 
sheet and the movement to the traveling direction of the sheet and 
directly driving a microswitch or the actuator of the microswitch by 
the sheet . 

However, the method has a disadvantage that skew or paper jam 
of a sheet is caused. Moreover, it is difficult to apply this method 
to a soft sheet or thin sheet. 

The present invention is made in view of the above mentioned and 
its object is to provide a simple sheet detecting method which can 
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be also applied to a soft sheet or thin sheet by solving the above 
problems . 

The present invention is characterized by setting pressure 
sensitive conductive rubber in the middle of a sheet feed route of 
a device for feeding sheets so as to face one side of a passing sheet, 
setting a conductive piece so as to face the pressure sensitive 
conductive rubber at the both sides of the sheet feed route, applying 
pressure to the pressure sensitive conductive rubber by the conductive 
piece synchronously with the timing for detecting presence or absence 
of a sheet , detecting presence or absence of electric continuity between 
the conductive piece and the pressure sensitive conductive rubber, 
and thereby detecting presence or absence of a sheet between the 
conductive piece and the pressure sensitive conductive rubber. 

Hereafter, the present invention is described below in accordance 
with an embodiment . 

The accompanying drawing is an illustration of an embodiment to 
which a method of the present invention is applied . 

In the drawing, reference numerals 71, 72, and 73 are sheet feed 
guides. The sheet feed guides 71, 72, and 73 are set so as to form 
a sheet feed route 8 in a space between the sheet feed guides 71, 72, 
and 73, a conductive piece 1 is set so as to be able to vertically 
slide between the sheet feed guides 71 and 72, and the conductive piece 

1 is grounded. 

Pressure sensitive conductive rubber 2 is set to the sheet feed 
guide 72 so that the surface of the pressure sensitive conductive rubber 

2 becomes flush with the surface of the sheet feed guide 72 at the 
both sides of the sheet feed route so as to face one end of the conductive 
piece 1. When the sheet feed guide 72 is constituted of a conductive 
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material, the pressure sensitive conductive rubber is insulated from 
the sheet feed guide 72 by an insulator 3. The pressure sensitive 
conductive rubber is connected to an inverter 1 through a resistor 
Ri and an input end of the inverter 1 is pulled up to a power supply 
V through a resistor R 2 and at the same time , grounded through a capacitor 
C. 

Moreover, a spring 4 is fixed to the other end of the conductive 
piece 1 to lift the conductive piece 1 by the spring 4, the other end 
of the conductive piece 1 is connected with one end of a lever 6 having 
a fulcrum 61, and the other end of the lever 6 is connected to a plunger 
of a solenoid magnet 5 . Reference numeral 9 denotes a driving circuit 
of the solenoid magnet 5. 

The solenoid magnetic 5 is normally kept in a no-excited state 
and the conductive piece 1 is lifted by the spring 4, present at the 
position shown in the drawing, and a sheet is fed through the sheet 
feed route 8 in the direction of the arrow A. 

The pressure sensitive conductive rubber is obtained by mixing 
metallic particles in silicon rubber in order to provide conductivity. 
By applying a pressure of 100 g/cm 2 to the rubber, the resistivity 
of the rubber decreases by 10 6 or more. 

Therefore, to detect presence or absence of a sheet, the solenoid 
magnet 5 is excited by the driving circuit 6 synchronously with the 
timing for detecting presence or absence of the sheet. The plunger 
of the solenoid magnet 5 is attracted by the excitation, the conductive 
piece 1 is pushed down by the lever 6 against the force of the spring 
4, and the front end of the conductive piece 1 applies pressure to 
the pressure sensitive conductive rubber 2 . 
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When a sheet is not present between the conductive piece 1 and 
the pressure sensitive conductive rubber 2, the conductive piece 1 
directly contacts with the pressure sensitive conductive rubber 2, 
an input of the inverter 1 becomes an earth potential, an output of 
the inverter 1 becomes a high potential, and it is detected that a 
sheet is not present . 

Moreover, when a sheet is present between the conductive piece 
1 and the pressure sensitive conductive rubber 2 differently from the 
above described , the conductive piece 1 applies pressure to the pressure 
sensitive conductive rubber 2 through the sheet , an input of the inverter 
1 is pulled up by the voltage of the power supply V and becomes a high 
potential by a pull-up resistance Ri , an output of the inverter 1 becomes 
a lower potential output , and it is detected that a sheet is present . 

An application of the present invention is described below. 

For example, the present invention can be used to detect paper 
jam while a copying machine feeds sheets. 

For example, jam is determined when a detector according to a 
method of the present invention is set to a position at which a sheet 
must arrive when a sheet is normally fed at the timing of a sheet feed 
system, the solenoid magnet 5 is excited at the timing to be achieved 
to the detection position of the detector, when the sheet does not 
arrive up to the detection position at the time to be reached, a sheet 
feed route is clogged with a sheet before the time, or traveling of 
a sheet is delayed because normal sheet feed is not performed. 

In the case of the above example , the conductive piece 1 is grounded . 
However, it is also allowed to ground the pressure sensitive conductive 
rubber and connect the conductive piece 1 to a logic circuit . 
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As described above, the present invention can be applied to a 
soft sheet or thin sheet with a simple method and is not related to 
the light transmittance . 

Moreover, the present invention can be inexpensively constituted 
compared to a conventional photoelectric method. Furthermore, the 
present invention can be easily and inexpensively constituted compared 
to a method using a microswitch. 

Furthermore, by using pressure sensitive conductive rubber , there 
are advantages that abrasion is smaller than a case of mutually 
contacting metals and generated sound is small. 

4 . Brief Description of the Drawing 

The drawing is an illustration of an embodiment to which a method 
of the present invention is applied. 
1 . . .Conductive piece 

2... Pressure sensitive conductive rubber 
3 . . . Insulator 
4 . . . Spring 

5. . .Solenoid magnet 
6 . . . Lever 

8... Sheet feed route 

71, 72, 7 3... Sheet feed guide 

I . . . Inverter 
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